High-throughput sequencing of the 16S rRNA gene is widely used in microbial ecology, with 28 Illumina platforms being widely used in recent studies. The MiniSeq, Illumina's latest benchtop 29 sequencer, enables more cost-efficient DNA sequencing relative to larger sequencing 30 platforms (e.g. MiSeq). Here we used a modified custom primer sequencing approach to test 31 the fidelity of the MiniSeq for high-throughput sequencing of the V4 hypervariable region of 32 16S rRNA genes from complex communities in environmental samples. To this end, we 33 designed an additional sequencing primer that enabled application of a dual-index barcoding 34 method on the MiniSeq. A mock community was sequenced alongside the environmental 35 samples as a quality control benchmark. After careful filtering procedures, we were able to 36 recapture a realistic richness of the mock community, and identify meaningful differences in 37 alpha and beta diversity in the environmental samples. These results show that the MiniSeq 38 can produce similar quantities of high quality V4 reads compared to the MiSeq, yet is a cost-39 effective option for any laboratory interested in performing high-throughput 16S rRNA gene 40 sequencing. 41 42 43 IMPORTANCE We modified a custom sequencing approach and used a mock community to 44 test the fidelity of high-throughput sequencing on the Illumina MiniSeq platform. Our results 45 show that the MiniSeq can produce similar quantities of high quality V4 reads compared to the 46 MiSeq. In addition, our protocol increases feasibility for small laboratories to perform their own 47 high-throughput sequencing of the 16S rRNA marker gene. 48 49 50 51 52 53 54 55 Conflict of Interest: The authors declare no conflict of interest.
Introduction
4 index sequencing primer is necessary because the MiniSeq does not sequence the second 98 index using adapters present on the flow cell surface as the MiSeq does. Rather, the MiniSeq 99 reads Index 2 only after the clusters have been turned around to sequence the paired-end 100 reads ( Figure 1 ). Thus, in addition to the three sequencing primers described by Kozich et al.
101
(2013), we designed and used an Index 2 sequencing primer (5'-
102
TTACCGCGGCKCGTGGCACACAATTACCATA-3') (see Table 1 ) to enable the dual-index 103 barcoding method on the MiniSeq. We tested this modified approach on three different 16S 104 rRNA sequencing runs including diverse environmental samples as well as a mock community 105 composed of 18 different bacterial species. The mock community was created from pure 106 cultures, whose 16S rRNA genes were determined through Sanger sequencing to be >3% 107 different (Table S1 ). Environmental samples were collected from salt marsh sediments, 108 freshwater pond sediments, marine sponges, and salt water aquaria.
110
Run performances 111
The MiniSeq performed 151 cycles of both forward and reverse reads (see Table 2 for all run 112 metrics). Run A yielded a total of 1.23 Gbp with cluster density of 76 ± 9 K/mm 2 detected by 113 image analysis and 73.28 ± 13.91% of the clusters passing filter (PF) on the platform. Hence, 114 5 million clusters were generated, of which approximately 3.9 million passed the filter. 92.10% 115 of all bases from both reads were assigned a quality score of Q ≥ 30. 
141
In our first 16S rRNA sequencing run (run A), 7% of forward reads and 8% of reverse 142 reads had long (>10) terminal poly-G strings (see Figure S1 ). 
217
To confirm the number of species in the mock community, the full length 16S rRNA 218 gene of each isolate was amplified and sequenced by Sanger sequencing. Two conserved 219 primers (27f, 1492r) were used to amplify the entire gene during PCR with the following 220 conditions: initial denaturation at 95°C for 3 min; 30 cycles of denaturation at 95°C for 30 sec; 221 annealing at 56°C for 30 sec; elongation at 72°C for 1 min and a final 5 min extension at 72°C.
222
Individual reactions consisted of 1 µl template DNA, 5 µl 5x Green GoTaq Flexi Buffer 
245
NNNNNNNN AGTCAGTCAG CC GGACTACHVGGGTWTCTAAT -3') (see Table S2 in the 246 supplemental material for barcodes). For the third 16S rRNA sequencing run (run C), we used 247 modified 515f/806rB primer constructs (515f: GTGYCAGCMGCCGCGGTAA; 806rB:
248
GGACTACNVGGGTWTCTAAT), which include the latest changes that increase coverage of Index 1, Index 2 and Read 2, which were diluted and loaded into the correct position of the 282 reagent cartridge (see Table 1 ).
283
We had to design an additional Index 2 sequencing primer (see Table 1 ) to enable the 284 dual-index barcoding method on the MiniSeq. This additional index sequencing primer is 285 needed because, as opposed to the MiSeq, the MiniSeq only reads Index 2 after the clusters 286 have been turned around to sequence the pair reads (see Figure 1 ). Sequencing proceeds in 287 the direction of the flow cell and starts by generating Read 1 (150 bp) using Read 1 sequencing 
